Low inborn anxiety correlates with high intermale aggression: link to ACTH response and neuronal activation of the hypothalamic paraventricular nucleus.
Aggression constitutes a central problem in several psychopathologies, including anxiety and depression disorders and antisocial behaviors. In particular, the activity of the hypothalamic-pituitary-adrenocortical (HPA) axis has been associated with aggression-related disorders. The present study assessed whether genetically determined levels of anxiety-related behavior influence the level of intermale aggression and whether this is associated with differences in neuroendocrine responsiveness and neuronal activation in the brain. Adult male Wistar rats bred for high (HAB) or low (LAB) anxiety-related behavior were used, as well as non-selected rats (NAB) with an intermediate anxiety level. LAB residents displayed more aggressive behavior than HAB and NAB residents during the resident-intruder (RI) test. Moreover, an inverse correlation was found between the level of anxiety and the level of aggression. The plasma corticotropin (ACTH) response to RI-test exposure was significantly higher in LABs than in HABs and NABs, indicating that a higher level of aggression was linked to an elevated hormonal stress response. Furthermore, LAB residents showed more neuronal activation in the parvocellular part of the hypothalamic paraventricular nucleus (PVN) than HAB residents 1 h after the RI-test. In addition, a tendency toward a higher number of c-Fos-positive cells in LABs compared with HABs was observed in the medial amygdala, hypothalamic attack area and central amygdala, areas relevant for the regulation of aggression. These data demonstrate that low trait anxiety is correlated with high intermale aggression. Furthermore, the increased neuronal activation of the PVN along with the higher ACTH responsiveness might underlie the display of high aggression.